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The first stage in the development of the questionnaire centred on producing an 
instrument that would use indirect but valid methods of assessing attitudes, and 
that young children would find easy to use. To that end, it was decided to make a 
trial using pictures and smiley scales as well as the more usual written form of 
items. The objective in this first trial was to check on the validity of using pictures to 
represent science activities such as writing, calculating and investigating, with 
smiley scales (Davies & Brember, 1994) to rate the activities. The questionnaire 
included two sections: a section of written statements, from TOSRA (Fraser, 1980) 
and SIMSS (Keys, 1987) and a section of pictures (see Appendix 3 for a copy of 
this instrument).
The sample used was one class of children in year 6 of one primary school 
in South East Cambridgeshire, and one class of children in year 7 in one secondary 
school in North West Essex. After the questionnaire had been administered the 
class teachers were asked to comment on any aspects of the questionnaire that 
they felt were problematic. For example: the format, the level of difficulty of the 
questionnaire for the children, or in its administration. The teachers' reports 
indicated few problems; the children had enjoyed doing the questionnaire and only 
two written statements had caused difficulty in terms of reading and 
comprehension. The length of time taken to complete the questionnaire was judged 
to be about right by the class teachers concerned.
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However, analysis of the results revealed some serious inconsistencies between 
the responses to the written statements and to the pictures. Interviews were 
conducted with 9 children: (5 boys and 4 girls) in an attempt to understand these 
inconsistencies.
The interviews revealed that, despite efforts to keep the pictures very simple, 
without any unnecessary context, even this limited context was affecting 
responses. There were two particular problems: the interpretation of the pictures 
and the effect of gender. An example of the first problem involves the three pictures 
representing different aspects of measuring (Appendix 3). Picture 1 is meant to 
represent weighing. The responses to this picture were different from the 
responses to the other two measurement pictures. In the interviews, it became 
clear that the reason for the different responses to this picture was that it was not 
perceived as a science activity because the measuring instrument looked like a set 
of kitchen scales. One girl said It looks like weighing in H.E.' (Home Economics) 
and a boy said ' It looks like weighing food or something to do with H.E. I wouldn't 
like that.'
The second problem related to the gender of the respondents. Great pains 
had been taken to ensure that the figure used in all the drawings was 'unisex'; 
indeed, exactly the same figure was used in every picture. However, boys regarded 
the figure in the weighing scale picture as female but the girls saw it as male. The 
boys also regarded the figure in the thermometer picture as male. The effect of 
these contextual clues was that the children answered the written questions in a 
different way from the picture questions. This led to the decision that, although the 
children enjoyed them, pictures would not be used to represent statements, since 
their validity was in serious doubt.
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Interviews with the children were also used to check the validity of the written 
statements. All of the children interviewed said that writing in science was an area 
of difficulty and that practical work was a source of enjoyment. This led to the 
development of additional statements about written work and practical work for 
inclusion in the second pilot.
The objectives in this second trial were to check on the validity and reliability of the 
newly developed statements, and the readability and optimum length of the 
questionnaire. Validity and reliability were checked by a combination of visual 
checks and statistical methods. The children were asked to write on the 
questionnaire if they had any comments about particular items, and the teachers 
were asked to give their criticisms of the questionnaire.
The sample on this occasion comprised 341 children in year 6 in three 
primary schools, and 250 children in year 7 in three secondary schools, in Essex. 
A standard Likert-type questionnaire was used with a four-item format with no 
'undecided' category since this category was thought to be potentially confusing for 
young children (Foddy, 1995). The questionnaire had three sections of written 
statements: attitudes to school, attitudes to science and activities in science 
lessons. The attitudes to school section contained items about general enjoyment 
of school and about motivation and attitude to work. These items had been 
previously tested for reliability and validity, since they were taken directly from 
SIMSS (Keys, 1987). The attitudes to science section contained groups of 
sentences about enjoyment of science lessons, understanding ideas, scientific 
attitudes, the importance of science to society, the facility of science, problem
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solving, writing difficulty, practical work, calculations, the use of computers in 
science, and continuity in science. Most of these were taken from SIMSS and 
TOSRA but some were developed for the present study, as a result of the first pilot 
study. A section of items about the nature of science, which reflected those 
developed in the pilot studies of the teachers' questionnaires (see below), was also 
included. The final section about activities in science lessons included statements 
about teaching methods and the amount of teacher control or autonomy in classroom 
activities. These statements were taken from SIMSS but in some cases the original 
wording was altered (see Appendix 3 for a copy of this questionnaire.). One hundred 
items were used in this pilot, in order to test as large a number of statements as 
possible and also to establish the best number for the target age group.
The teachers' reports were mixed; some said the children had enjoyed the 
questionnaire while others criticised it for being too long; one commented that there 
were too many negative statements. Teachers said that the children had enjoyed the 
front page in particular because they liked choosing their favourite subjects. Their 
evaluations of reading and comprehension difficulty varied with the age of the 
children and the socio-economic background of the school. Secondary school 
teachers felt that there were no problems with the reading and comprehension levels. 
Teachers from primary schools with an intake of children from relatively affluent 
backgrounds reported no difficulty with reading and comprehension. Teachers in 
schools in working-class urban areas reported some reading difficulties, which they 
had overcome by reading the sentences aloud with the children. 
Visual checks revealed that many children had disliked the four-item forced format; 
some had taken the trouble to write in a 'middle' score, (between "agree" and 
"disagree"), and some had added 'don't know' at the end. Some teachers also
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commented on this, saying that the children wanted an 'undecided' category. Visual 
checks also allowed the format to be adjusted to improve readability. For example, 
errors such as ticking two responses for one item and then no responses for the 
next or previous item, suggested that the spacing and the font size should be 
larger.
There were three stages in the statistical analysis: first the proportion of 
missing responses for each item was checked in order to remove items which were 
clearly not being answered by the majority of children. These items were omitted 
before the second stage, factor analysis. Factor analysis was used to establish 
groups of items that related to single constructs. Finally, Cronbach's a was 
calculated for each factor to test its reliability.
Some items had a very high proportion of missing answers, these were 
generally the ones mentioned in the teachers' reports as being difficult to 
understand or read. These items were eliminated before further analysis was 
undertaken because of their unreliability and lack of validity. The items removed 
were those concerned with understanding ideas, scientific attitudes, problem 
solving, and the nature of science.
Table 1-1 Numbers of boys and girls in the second pilot study
Year 6
Year?
Boys
N
165
145
Girls
N
193
105
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Figure 1-1 Number of valid responses by Year 6 children in the second pilot
Q. 
CO 
CD
Table 1-2 Items omitted from analysis
Item 
number
a23
a27
a36
a40
a49
a53
a62
a66
a73
a77
a84
a85
a87
Statement
There is no such thing as a true scientific theory
A scientist's job is to discover the true nature of the world
Emotions have nothing to do with finding out new scientific knowledge
Scientists don't know what will happen in an experiment before they do it
You don't need to do experiments to learn about science
The way a scientist works has nothing to do with morals or religion
Scientists decide carefully between two theories just by looking at the results of 
experiments
The most important part of science lessons is learning how to do investigations not 
remembering the facts
Scientists need to have a good imagination to help them work out new theories
Scientific theories are only worthwhile if they can be useful to people
There are some things in the universe that science will never be able to explain
Science is different from other subjects because it uses special methods of working
New scientific theories are just the result of lots of experiments and observations
N.B. Although many children did not respond to item 58, it was not omitted from analysis 
because it had been validated in other research studies (Keys, 1987).
Table 1-3 Responses from second pilot to items about school
No.
6
7
8
9
10
11
12
13
14
15
tern
School is not very enjoyable
enjoy everything about school
am bored most of the time at school
There are lots of school subjects I don't like
The most enjoyable part of my life is the time I 
spend at school
I generally don't like my schoolwork
get good marks for my work
always work as hard as I can at school
always behave badly at school
am keen to answer questions in class
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Boys %
Valid N
162
145
162
145
159
144
161
145
161
145
161
145
162
145
162
145
161
145
162
145
SA
5.1
4.8
2.3
.4
11.7
7.6
5.1
7.2
2.0
2.4
4.8
5.2
2.3
9.2
9.7
15.2
15.7
22.9
10.2
10.4
A
20.1
29.2
9.3
12.0
16.2
31.7
18.8
22.8
4.5
8.4
22.7
30.4
22.4
37.6
17.9
26.4
20.9
28.1
18.7
30.0
D
14.1
16.0
24.6
39.6
10.8
12.4
17.3
22.0
17.0
24.8
13.6
20.0
15.6
10.4
14.0
13.2
6.6
4.8
12.2
14.0
SD
6.5
8.0
9.6
6.0
6.6
6.0
4.5
6.0
22.2
22.4
4.5
2.4
5.7
.8
4.6
3.2
2.9
2.4
4.8
3.6
Girls %
Valid N
192
105
192
105
192
105
191
105
191
105
191
105
190
105
189
105
189
104
191
105
SA
5.6
3.2
2.8
2.0
10.8
7.6
9.7
6.0
2.0
.8
6.0
3.2
5.1
5.6
12.8
10.0
28.6
22.1
7.1
4.0
A
29.9
23.2^
13.0
9.6
29.3
29.3
22.4
19.6
6.0
6.8
29.0
28.8
26.7
28.4
26.8
23.6
21.7
18.9
24.4
24.0
D
14.4
13.6
27.7
26.8
10.5
4.4
16.8
15.2
25.6
22.8
14.5
9.2
18.5
7.2
11.1
8.4
2.3
.8
16.1
12.4
SD
4.2
2.0
10.7
3.6
4.0
.8
5.4
1.2
20.7
11.6
4.8
.8
3.7
.8
3.1
1.4
6.5
1.6
Table 1-4 Responses from second pilot to items about science
No.
16
17
18
19
20
21
22
24
25
26
28
29
30
31
32
33
Item
I look forward to science lessons
It is easy to understand the new ideas I learn 
about in science
I would rather find out why something happens 
by doing an experiment than by being told
Scientific inventions improve our standard of 
living
Science is a difficult subject
Science is more interesting when we use 
computers
Science uses too many special words
There is too much writing to do in science
I like to hear scientific explanations of the world 
we live in
I like doing experiments
Science is difficult when it involves calculations
I dislike science lessons
There are too many new ideas to learn in 
science
Doing experiments is not as good as finding 
out information from teachers
Science has ruined the environment
There are too many facts to learn in science
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Boys %
N
162
145
163
144
162
145
161
143
162
144
162
132
157
143
160
143
158
144
162
144
161
143
160
145
157
143
160
145
158
142
160
140
M
.6
1.2
1.4
.6
9.0
2.5
.7
.7
SA
20.2
14.5
8.6
8.3
56.4
57.9
39.3
37.2
9.9
9.7
39.3
20.0
6.9
6.3
12.5
7.7
17.9
13.1
65.4
69.7
10.6
7.0
38.1
38.6
12.1
9.1
57.5
58.6
21.5
21.1
6.3
8.6
A
46.0
56.6
43.6
55.9
30.7
32.4
41.1
51.7
40.7
46.5
29.4
23.4
20.0
28.2
41.3
40.6
47.5
50.3
31.5
26.2
31.1
37.1
38.8
43.4
37.6
50.3
28.1
26.9
41.8
44.4
41.3
39.3
D
22.1
22.8
40.5
26.9
10.4
9.0
14.1
8.3
41.4
34.0
20.9
38.6
34.4
50.0
26.3
32.9
23.5
24.8
1.2
2.8
41.6
44.1
13.8
8.3
36.3
29.4
8.1
8.3
24.1
31.7
45.0
42.9
SD
11.0
6.2
7.4
8.3
1.8
.7
4.3
1.4
8.0
9.7
9.8
9.0
38.8
15.5
20.0
18.9
8.6
11.0
1.9
.7
16.8
11.9
9.4
9.7
14.0
11.2
6.3
6.2
12.7
2.8
7.5
9.3
N
192
105
192
105
192
105
190
103
191
104
187
100
189
105
190
103
188
103
191
105
183
102
187
105
189
103
186
105
188
104
190
105
M
1.0
1.9
2.6
4.8
2.1
1.9
.5
Girls %
SA
17.2
13.3
3.1
6.7
44.8
44.8
22.9
22.9
11.5
9.6
27.1
7.6
10.3
3.8
9.5
9.7
12.0
6.7
54.2
61.9
11.5
5.9
27.8
38.1
7.9
11.7
46.5
57.1
26.1
12.5
11.6
1.9
A
32.8
65.7
40.6
62.9
47.4
46.7
53.6
64.8
41.9
51.0
30.7
20.0
22.3
28.6
42.6
48.5
49.0
58.1
39.1
31.4
29.0
39.2
40.1
51.4
34.9
55.3
33.7
32.4
42.6
58.7
35.3
56.2
D
38.0
16.2
49.0
29.5
6.8
5.7
19.8
10.5
31.4
37.5
30.2
60.0
37.5
42.9
27.4
30.1
27.1
30.5
5.7
3.8
44.3
45.1
18.7
7.6
43.9
28.2
12.3
6.7
26.6
15.4
43.2
32.4
SD
12.0
4.8
7.3
1.0
1.0
2.9
2.6
15.2
1.9
9.4
7.6
29.9
24.8
20.5
11.7
9.9
2.9
.5
2.9
15.3
9.8
13.4
2.9
13.2
4.9
7.0
3.8
4.8
13.5
10.0
9.5
Table 1-4 continued
No.
34
35
37
38
39
41
42
43
44
45
46
47
48
50
51
52
Item
Using a computer makes science so 
interesting I don't want to stop
It is difficult to write down what an experiment 
was about
There are too many new words to learn in 
science
Finding out about new things in science is not 
important to me
Doing experiments in science is a waste of 
time
The calculations we do in science are difficult
Science lessons bore me
Listening to ideas about science is boring
I would rather agree with other people than do 
an experiment to find out for myself
Science will help to make the world a better 
place in the future
Science is difficult when it involves calculations
When I use a computer in science I understand 
things better
Spelling scientific words is really difficult
I already know about the science my teacher is 
teaching us
I like to listen to people whose opinions are 
different from mine
I enjoy planning my own investigations
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Boys %
N
159
130
159
141
161
139
161
142
159
140
158
141
159
142
157
141
159
142
160
139
160
141
159
130
160
142
159
145
160
144
160
145
M
1.2
9.1
1.2
1.9
SA
23.5
10.5
2.5
5.0
8.3
6.3
29.8
23.9
60.4
65.0
6.3
5.7
40.9
31.0
31.2
19.9
41.4
35.9
26.9
27.3
6.9
8.5
23.3
8.5
3.7
4.1
13.8
11.0
23.8
16.0
29.4
16.6
A
34.6
20.3
24.5
36.9
21.7
25.9
42.2
50.7
28.9
28.6
36.1
41.1
37.1
47.9
35.0
46.1
36.4
35.2
49.4
51.8
33.8
36.2
44.0
33.1
19.8
30.3
55.3
56.6
58.8
66.0
48.8
57.2
D
25.9
46.9
53.5
46.1
41.4
42.7
19.9
16.2
5.0
3.6
41.8
42.6
13.8
10.6
21.0
21.3
14.8
25.5
17.5
17.3
45.6
46.8
24.5
48.5
49.4
53.8
24.5
30.3
11.9
13.9
18.8
20.7
SD
14.2
13.3
19.5
12.1
28.7
25.2
8.1
9.2
5.7
2.9
15.8
10.6
8.2
10.6
12.7
12.8
6.2
3.4
6.3
3.6
13.8
8.5
8.2
10.0
25.3
11.7
6.3
2.1
5.6
4.2
3.1
5.5
Girls %
N
187
100
189
105
186
105
188
105
187
105
186
101
185
105
187
105
185
105
182
104
182
103
180
94
184
105
183
105
183
105
182
105
M
2.1
4.8
6.3
6.3
1.0
SA
19.9
3.8
3.7
4.8
6.3
4.8
21.8
22.9
50.3
59.0
6.5
4.0
23.8
40.0
15.0
21.9
30.4
31.4
19.8
24.0
7.1
3.9
22.8
7.4
4.2
1.9
10.4
10.5
23.0
21.9
22.5
19.0
A
16.8
13.3
21.7
41.0
19.6
31.4
58.0
55.2
36.9
36.2
33.3
51.5
44.9
44.8
47.6
49.5
38.2
43.8
47.3
51.9
36.8
46.6
32.2
24.5
13.6
21.0
63.9
74.3
67.2
71.4
41.8
44.8
D
45.0
62.9
52.9
48.6
51.9
52.4
12.2
19.0
7.5
2.9
45.7
35.6
18.9
8.6
23.5
21.9
19.4
18.1
26.9
20.2
40.7
36.9
38.3
58.5
55.5
58.1
20.8
14.3
7.1
6.7
30.8
26.7
SD
16.2
15.2
21.7
5.7
22.2
11.4
8.0
2.9
5.3
1.9
14.5
8.9
12.4
6.7
13.9
6.7
5.8
6.7
6.0
3.8
15.4
12.6
6.7
9.6
20.4
18.1
4.9
1.0
2.7
4.9
9.5
cr>
Table 1-4 continued
No.
54
55
56
57
58
59
60
61
63
f\ A64
65
67
68
69
70
71
I
Item
Doing calculations in science is boring
Science lessons are a waste of time
My ideas don't always agree with my teacher's 
ideas
I would rather do my own experiment than find 
out information from the teacher
Scientific discoveries do more harm than good
Science is difficult when it involves doing 
experiments
I would rather someone told me the answer to 
a difficult problem than work it out for myself
I am often unsure of the way I should write 
about experiments
The ideas we learn in science are too easy
I find it boring to hear about new science ideas
Planning my own investigation is difficult
don't like doing calculations in science
really enjoy going to science lessons
don't understand most of the theories we learn 
about in science
Science is very important for a country's 
development
There are too many new ideas to learn about in 
science
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Boys %
N
159
145
161
145
160
143
160
145
150
144
159
144
160
145
159
145
158
145
158
145
165
145
165
145
156
141
165
145
165
145
165
145
M
.6
1.4
7.4
.7
1.9
.7
1.2
2.5
2.5
3.6
2.8
4.2
2.8
6.7
4.1
6.7
3.4
4.8
3.4
SA
10.1
6.2
50.3
52.4
4.3
2.1
39.0
42.3
13.0
15.9
30.9
30.3
23.5
20.7
4.3
7.2
21.6
9.7
25.9
25.5
7.9
7.6
6.7
5.5
28.2
17.7
11.5
9.0
23.6
29.7
10.3
6.2
A
40.9
40.0
36.0
35.2
8.0
12.4
32.7
40.1
44.4
54.5
43.8
52.4
34.0
41.4
31.7
36.0
59.3
78.6
45.1
54.5
31.5
40.0
38.2
40.7
34.0
44.0
42.4
46.9
51.5
53.8
35.8
46.2
D
35.2
37.2
6.8
9.0
58.6
66.9
19.5
12.0
27.8
20.7
14.2
11.7
25.3
28.3
50.3
43.2
12.3
10.3
16.0
14.5
45.5
41.4
32.1
40.0
24.4
26.2
30.9
33.8
13.9
10.3
39.4
40.0
SD
13.8
16.6
6.8
3.4
27.8
17.2
8.8
5.6
7.4
8.3
9.3
4.8
16.0
9.7
13.7
13.7
4.3
1.4
10.5
5.5
11.5
8.3
18.8
11.0
13.5
12.1
8.5
6.2
4.2
2.8
9.7
4.1
Girls %
N
179
100
181
105
183
105
179
105
165
103
182
105
180
104
179
104
178
105
179
105
193
105
193
105
181
105
193
105
193
105
193
105
M
4.2
13.6
1.9
4.7
5.8
1.0
6.8
6.3
6.7
8.3
2.9
8.3
10.4
1.0
6.7
SA
6.1
7.0
40.3
50.5
2.6
1.9
33.3
36.2
15.7
13.3
26.7
21.9
20.4
23.8
7.5
4.8
23.6
13.3
25.1
21.9
5.7
7.6
7.8
7.6
19.3
21.0
6.7
5.7
19.2
18.1
8.8
7.6
A
41.9
41.0
45.9
37.1
12.0
16.2
42.5
43.8
38.7
51.4
46.1
65.7
44.0
41.9
34.4
38.1
58.1
77.1
45.5
59.0
31.6
39.0
26.9
34.3
27.1
46.7
41.5
51.4
49.2
59.0
42.5
53.3
D
34.1
37.0
9.9
9.5
60.2
64.8
18.3
14.3
25.1
26.7
16.8
10.5
16.2
28.6
42.5
47.6
9.9
6.7
15.7
15.2
43.5
41.9
36.3
41.9
37.6
25.7
33.7
30.5
19.2
17.1
31.6
26.7
SD
17.9
15.0
3.9
2.9
20.9
17.1
5.4
5.7
6.8
6.7
5.8
1.9
13.6
4.8
15.6
9.5
1.6
2.9
7.3
3.8
12.4
11.4
20.7
13.3
16.0
6.7
9.8
12.4
2.1
4.8
10.4
12.4
Table 1-4 continued
I
No. Item
72
   
74
75
76
78
79
80
81
82
83
86
88
89
like writing about science experiments
already know most of the science we have done 
this year
don't want to listen to other people's opinions 
about science
I really enjoy doing investigations in science
can't understand the calculations we do in 
science
would enjoy school more if we did not have to 
do science
My ideas about science are the same as my 
teacher's ideas
Science is our worst enemy
Science is difficult when it involves writing
Writing about why I did an experiment is 
difficult
Writing a plan of an experiment is easy
I think the calculations we do in science are 
easy
I would rather keep my own opinion about 
science ideas even when the teacher explains 
a different view to me
Year
Primary
Secondary
Primary
Secondary
^rimary
Secondary
Drimary
Secondary
Primary
Secondary
3rimary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Boys
N
165
145
165
145
165
145
165
145
165
145
157
139
165
145
156
141
156
143
156
142
155
142
156
143
156
143
M
6.1
2.8
5.5
2.8
6.7
4.1
7.9
3.4
5.5
4.1
5.5
4.8
3.7
2.8
3.7
1.4
3.7
2.1
4.3
2.1
3.7
1.4
3.7
1.4
SA
10.3
6.9
12.7
11.0
22.4
25.5
30.3
26.9
11.5
6.9
39.5
41.7
1.2
4.1
45.1
51.7
6.8
6.9
6.8
2.8
4.9
4.8
1.9
4.1
8.6
20.0
A
19.4
31.7
44.8
53.1
47.3
53.1
38.2
46.2
38.8
46.2
36.9
41.0
12.7
15.2
31.5
35.2
30.9
49.7
21.0
44.8
16.0
29.0
21.6
22.8
35.8
42.8
D
44.2
41.4
32.7
27.6
17.6
10.3
15.2
17.2
35.2
35.2
13.4
10.1
57.0
59.3
10.5
4.8
38.9
31.7
51.2
39.3
62.3
54.5
49.4
57.9
35.2
31.0
SD
20.0
17.2
4.2
5.5
6.1
6.9
8.5
6.2
9.1
7.6
10.2
7.2
23.6
16.6
9.3
5.5
19.8
10.3
17.3
11.0
12.3
9.7
23.5
13.8
16.7
4.8
Girls
N
193
105
193
105
193
105
193
105
193
105
172
105
193
105
173
105
175
105
174
105
174
105
172
102
174
104
M
9.3
7.3
1.0
8.3
1.0
9.3
1.0
12.4
5.7
11.9
9.4
8.4
8.9
8.9
9.9
2.9
8.9
1.0
SA
6.2
7.6
10.9
8.6
28.0
31.4
20.2
32.4
5.2
10.5
23.3
42.9
2.1
3.8
25.1
47.6
9.9
8.6
6.3
7.6
5.8
5.7
3.7
4.8
6.8
8.6
A
26.9
36.2
46.6
60.0
50.3
59.0
39.4
50.5
37.3
54.3
36.6
42.9
8.3
13.3
39.3
44.8
42.4
60.0
22.5
41.9
15.2
33.3
16.2
16.2
39.3
53.3
D
40.4
43.8
31.1
27.6
8.8
7.6
20.7
15.2
35.2
26.7
27.3
10.5
54.9
73.3
12.6
3.8
28.3
24.8
47.1
40.0
59.2
56.2
56.5
69.5
34.0
32.4
SD
17.1
12.4
4.1
2.9
4.7
1.0
10.4
1.0
9.8
2.9
12.8
3.8
22.8
9.5
13.6
3.8
11.0
6.7
15.2
10.5
11.0
4.8
13.6
6.7
11.0
4.8
Table 1-5 Responses from second pilot to items about classroom activities
No.
90
91
92
93
94
95
96
97
98
99
100
tern tYear
We use a textbook for our science lessons
We choose the topics we want to study
We copy the teacher's notes from the board or worksheet into our own 
books
We do experiments on our own as part of our science lessons
We use library books for learning science
We make up our own problems and then the teacher helps us to plan 
experiments to solve them
We have tests on what we have learned in science
We work in small groups to do experiments
The teacher uses our ideas and suggestions in lessons
We watch the teacher do experiments
We use computers to help us with our science
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
^rimary
Secondary
Valid N
328
248
327
248
327
245
325
248
326
247
323
248
323
247
319
247
320
247
321
247
320
245
Often
10.7
46.4
2.8
1.6
25.1
31.0
37.8
32.7
15.3
6.1
14.9
12.1
19.2
78.1
64.3
63.2
18.4
23.9
22.4
17.8
7.8
.4
Some- iHardly 
times ever
19.8 m.2
39.5 14.1
16.8
9.7
61.2
41.2
42.8
55.6
41.4
34.8
42.4
37.1
43.3
21.1
31.0
32.8
61.3
58.3
43.0
51.0
19.7
8.2
80.1
88.7
13.8
27.8
19.4
11.7
43.3
59.1
42.7
50.8
37.5
.8
4.7
4.0
20.3
17.8
34.6
31.2
72.5
91.4
I
1-13
The remaining data were then subjected to factor analysis. This enabled a check of 
internal validity of the sub-scales originally developed with the existing 
measures (SIMMS), and the development of uni-dimensional factors. Items were 
eliminated if they had loadings of less than 0.3 on any of the factors. The results of 
this factor analysis are given in Table 1-6. Seven factors remained after this 
enjoyment of science, the facility of science 1 , the difficulty of written work, 
the use of computers in science, continuity and progression in science, enjoyment 
of school and attitudes to school work. 
Table 1-6 Rotated Component Matrix for factor analysis of science items
I dislike science lessons
I really enjoy going to science lessons
I look forward to science lessons
Science is our worst enemy
I like doing experiments
Doing experiments in science is a waste of time
Using a computer makes science so interesting I don't want 
to stop
Science is more interesting when we use computers
When I use a computer in science I understand things better
can't understand the calculations we do in science
don't like doing calculations in science
The calculations we do in science are difficult
I am often unsure of the way I should write about 
experiments
Writing about why I did an experiment is difficult
Science is difficult when it involves writing
Science has ruined the environment
Scientific discoveries do more harm than good
There are too many new words to learn in science
There are too many new ideas to learn about in science
There are too many facts to learn in science
The ideas we learn in science are too easy
I already know most of the science we have done this year
I already know about the science my teacher is teaching us
Component
1
.821
.807
.807
.612
.600
.471
.405
.356
2
.831
.793
.780
3
.691
.678
.671
.370
.396
.335
4
.771
.722
.634
5
.356
.785
.648
.375
6
.641
.586
.467
-.436
7
.774
.686
.487
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization.
Rotation converged in 10 iterations. Loadings of less than 0.3 omitted.
1 The scale for the items in this factor reflected children's views about how easy they found science, so reflecting the 
easiness of science. Following the naming of this construct in the SIMMS analyses, the term 'facility' was used to represent 
'easiness'
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Table 1-7 Rotated Component Matrix for school items
School is not very enjoyable
I am bored most of the time at school
There are lots of school subjects I don't like
I enjoy everything about school
always work as hard as I can at school
I always behave badly at school
get good marks for my work
Component
1
.764
.745
.693
.551
2
.738
.712
.688
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalized Rotation converged in 3 iterations. Loadings of less than 0.3 omitted.
Table 1-8: Cronbach's alpha for internal consistency for attitudes to science 
factors in the second pilot study
Attitude sub-scale
School work motivation
School enjoyment
The difficulty of written work
Importance of science to society
Difficulty of science
Enjoyment of practical work
Enjoyment of science lessons
Use of computers in science
Continuity and progression in science
Calculations in science
Number of items
3
4
3
3
3
2
3
3
3
3
Cronbach's a value
0.5212
0.6869
0.6467
0.6380
0.7033
0.6532
0.8081
0.7659
0.4410
0.7199
The attitude to schoolwork and continuity and progression factors had low a values. 
A low value for the internal consistence may reflect the lack of a theoretical 
construct underlying the scale (Gardner, 1995). However, they represented the 
best combinations available from the items tested and lack of time prevented a 
further pilot study. It was therefore decided that these factors should be used in the 
final questionnaire, but that the results of further analyses involving these items 
should be treated with caution.
The final design of the questionnaire, based on the analysis of this pilot 
study, included the following modifications:
  A six-point scale with an 'undecided' category and a 'don't know' category
replaced the 'forcing' four-point format.
  The font was made larger and the spacing wider to facilitate reading and 
responding.
  The seven factors described above were used in the first two sections of the 
questionnaire, giving 35 items in total.
  A large space was provided for children to write further comments.
  The teachers of primary school children were asked to read the 
questionnaire aloud with the children.
The first pilot was designed to test the constructs and the formats of the three 
sections; biography, approaches to science teaching and views about science. It 
focused on producing an instrument that would offer a group of items that were 
accepted as reasonable by teachers, and a format that was easy to use. 
Two small groups were involved in this pilot: 16 first-year undergraduate primary 
teaching students at a university in London, with science as their major subject, and 
15 primary teachers attending a primary science INSET course, at a university in 
the Midlands. They were asked to complete the questionnaire and comment on any 
issues.
Layout and sentence construction were changed considerably in all three 
sections as a result of this first pilot.
The constructs used in section two appeared to be accepted and understood 
by this group, there were no comments by the teachers or the students. However, 
the items chosen were the one's involving general skills rather than aspects of 
science teaching. The second pilot omitted these general skills items and focused 
on more specific science teaching aspects.
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The third section, concerning beliefs about science, seemed acceptable to the 
practising teachers but there were some surprisingly strong reactions from the 
group of students; some made comments about the incomprehensibility of many of 
the sentences. Consequently, the third section of the next pilot used fewer items, 
with a simplified form of words.
The second pilot was carried out with a group of second and third-year 
undergraduate primary teaching students, with science as their major subject. On 
this occasion, although all three sections were accepted and understood by the 
respondents, the information gained from the items in the third section was very 
limited. The reduction of the original items and format had been taken too far.
A third version was piloted with minor changes to wording and format in sections 
one and two, but major changes to section three. This pilot tested both a simplified 
version, with 10 items (Q. 1.2-10.2, on the back of the questionnaire), and a fuller 
version with 21 of Wellington and Nott's original sentences with some simplification 
of the wording (Q.v1-v21 on the questionnaire insert). This version was piloted with 
two groups of PGCE students (Primary PGCE, N=35; Secondary PGCE N=32). 
Most students completed the whole questionnaire and there were very few 
criticisms. At this stage, some simple analysis was undertaken.
Table 1-9 Primary and secondary PGCE students' responses to items in section 2
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
tern
Stressing connections between 
science, technology and society
Using curriculum content to 
llustrate the tentative and 
changing nature of scientific 
knowledge
Providing opportunities for 
children to discuss and consider 
heir own scientific ideas
Passing on scientific knowledge
Selecting topics and activities 
which the children will enjoy
Using time to study applications 
of scientific concepts
Supplementing the curriculum 
with challenging problems
Using the curriculum content to 
illustrate the processes of 
science
Ensuring a sound knowledge of 
the theoretical concepts and 
principles of science
Helping children to construct 
their own explanatory models
Giving children plenty of 
experimental results and 
information which explain the 
natural world
Illustrating the unique nature of 
science as objective, true and 
unchanging
Matching materials to students 
evel of ability
Supplementing the curriculum 
with more detailed information
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
N
34
31
30
30
35
31
35
31
35
31
35
31
35
31
33
31
33
31
34
31
33
31
29
31
34
31
33
31
Missing
%
2.9
3.1
14.3
6.3
3.1
3.1
3.1
3.1
3.1
5.7
3.1
5.7
3.1
2.9
3.1
5.7
3.1
17.1
3.1
2.9
3.1
5.7
3.1
Irrelevant
%
3.1
3.1
2.9
2.9
3.1
2.9
2.9
5.7
42.9
31.3
3.1
5.7
Not
important
%
5.7
6.3
5.7
18.8
2.9
5.7
3.1
11.4
6.3
14.3
3.1
2.9
12.5
20.0
9.4
2.9
12.5
14.3
21.9
17.1
25.0
6.3
34.3
31.3
Important
%
34.3
43.8
54.3
56.3
2.9
25.0
77.1
25.0
22.9
34.4
62.9
65.6
48.6
71.9
62.9
59.4
40.0
59.4
40.0
56.3
42.9
37.5
17.1
21.9
20.0
25.0
42.9
40.6
Very 
important
%
57.1
43.8
25.7
15.6
94.3
71.9
17.1
71.9
77.1
59.4
22.9
25.0
34.3
18.8
25.7
25.0
31.4
28.1
54.3
28.1
31.4
37.5
5.7
18.8
77.1
62.5
11.4
25.0
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Table 1-10 Rotated Component Matrix of items in section 2
Q9
Q7
Q6
Q8
Q3
Q2
Q1
Q11
Q14
Q5
Q12
Q13
Q4
Q10
Ensuring a sound knowledge of the theoretical concepts and principles 
of science
Supplementing the curriculum with challenging problems
Using time to study applications of scientific concepts
Using the curriculum content to illustrate the processes of science
3roviding opportunities for children to discuss and consider their own 
scientific ideas
Using curriculum content to illustrate the tentative and changing nature 
of scientific knowledge
Stressing connections between science, technology and society
Giving children plenty of experimental results and information which 
explain the natural world
Supplementing the curriculum with more detailed information
Selecting topics and activities which the children will enjoy
Illustrating the unique nature of science as objective, true and 
unchanging
Matching materials to students level of ability
Dassing on scientific knowledge
Helping children to construct their own explanatory models
Com
1
.760
.737
.680
.602
.503
.302
.381
ponent (factor)
2
378
846
717
386
3
.839
.693
.411
.373
4
.498
.838
-.606
5
.734
.593
.459
Extraction Method: Principal Component Analysis. 
Rotation converged in 15 iterations.
Rotation Method: Varimax with Kaiser Normalization.
Table 1-11 PGCE students' responses to simplified items about views of science
No.
Q1.2
Q2.2
Q3.2
Q4.2
Q5.2
Q6.2
Q7.2
Q8.2
Q9.2
Q10.2
Item
The object of science is to reveal reality
Scientists have no idea of the outcome 
of an experiment before they do it
The way scientists work is independent 
of morals and ethics
The most valuable part of a scientific 
education is what remains after the 
acts have been forgotten
Human emotion plays no part in the 
creation of scientific knowledge
Scientific method' is transferable from 
one scientific investigation to another
Scientists decide between theories 
>urely by comparing the results of 
experiments
Scientific theories are as much a result 
of imagination and intuition as inference 
rom experimental results
Scientific knowledge is different from 
other kinds of knowledge in that it is 
more objective
There are certain physical events in the 
universe which science can never 
explain
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
N
34
32
32
32
33
32
31
32
31
32
31
32
33
32
33
32
31
32
32
32
Missing
%
2.9
0.0
8.6
0.0
5.7
0.0
11.4
0.0
11.4
0.0
11.4
0.0
5.7
0.0
5.7
0.0
11.4
0.0
8.6
0.0
SD
%
17.1
6.3
37.1
21.9
22.9
21.9
5.7
6.3
14.3
18.8
2.9
17.1
12.5
14.3
6.3
17.1
3.1
2.9
12.5
D
%
37.1
9.4
40.0
40.6
34.3
34.4
22.9
15.6
48.6
43.8
0.0
6.3
37.1
25.0
20.0
6.3
28.6
15.6
20.0
9.4
B
%
11.4
37.5
14.3
31.3
20.0
34.4
25.7
37.5
8.6
18.8
11.4
34.4
17.1
37.5
40.0
43.8
28.6
34.4
11.4
25.0
A
%
31.4
28.1
0.0
3.1
17.1
3.1
25.7
34.4
17.1
12.5
60.0
37.5
20.0
18.8
11.4
25.0
14.3
25.0
28.6
18.8
SA
%
0.0
18.8
0.0
3.1
0.0
6.3
8.6
6.3
0.0
6.3
14.3
21.9
2.9
6.3
8.6
18.8
0.0
21.9
28.6
34.4
Table 1-12 PGCE students' responses to fuller items about views of science
No.
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15
V16
V17
V18
V19
V20
V21
tern
The object of scientific activity is to find 
out the truth
Scientists have no idea of the outcome of 
an experiment before they do it
Scientific research is economically and 
politically determined
Science education should be more about 
he learning of scientific processes than 
he learning of scientific facts
The way scientists work does not depend 
on morals and ethics
The most valuable part of a scientific 
education is what remains after the facts 
have been forgotten
Scientific theories are valid if they work
Mew scientific knowledge is entirely the 
result of many new experiments and 
observations
There is no such thing as a true scientific 
theory
Human emotion plays no part in the 
creation of scientific knowledge
Scientific theories describe a real 
external world which is independent of 
human perception
Practical experience is not necessary for 
the acquisition of scientific knowledge
Scientific theories have changed over 
time simply because experimental 
techniques have improved
'Scientific method' is transferable from 
one scientific investigation to another
Scientists decide between theories 
>urely by looking carefully at the results 
of experiments
Scientific theories are as much a result of 
magination and intuition as inference 
from experimental results
Scientific knowledge is different from 
other kinds of knowledge in that it is 
more objective
There are certain physical events in the 
universe which science can never 
explain
Scientific knowledge is morally neutral - 
only the application of the knowledge is 
ethically determined
All scientific experiments and 
observations are determined by existing 
heories
Science is special because of the 
methods and processes it uses
Year
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary
N
27
32
26
32
27
32
27
32
27
32
24
32
26
32
26
32
24
32
25
32
23
32
25
32
25
32
25
32
24
32
26
32
25
32
26
32
26
32
25
32
26
32
Missing
22.9
3.0
25.7
3.0
22.9
3.0
22.9
3.0
22.9
3.0
31.4
3.0
25.7
3.0
25.7
3.0
31.4
3.0
28.6
3.0
34.3
3.0
28.6
36.4
28.6
3.0
28.6
3.0
31.4
3.0
25.7
3.0
28.6
3.0
25.7
3.0
25.7
3.0
28.6
3.0
25.7
3.0
SD
17.1
3.0
25.7
21.2
8.6
6.1
2.9
3.0
17.1
27.3
2.9
0.0
22.9
12.1
8.6
6.1
5.7
6.1
22.9
24.2
11.4
18.2
37.1
27.3
8.6
12.1
2.9
3.0
14.3
3.0
8.6
9.1
11.4
0.0
5.7
9.1
20.0
9.1
5.7
12.1
8.6
12.1
D
25.7
9.1
31.4
39.4
5.7
15.2
8.6
6.1
31.4
27.3
22.9
12.1
14.3
27.3
25.7
33.3
14.3
21.2
37.1
39.4
25.7
18.2
20.0
27.3
17.1
30.3
0.0
0.0
14.3
24.2
11.4
15.2
22.9
9.1
8.6
0.0
8.6
12.1
20.0
21.2
14.3
3.0
B
17.1
51.5
11.4
36.4
11.4
21.2
17.1
48.5
11.4
27.3
20.0
39.4
20.0
42.4
28.6
36.4
22.9
36.4
11.4
21.2
11.4
48.5
8.6
3.0
22.9
39.4
22.9
42.4
25.7
57.6
17.1
33.3
22.9
36.4
5.7
33.3
25.7
30.3
25.7
54.5
34.3
42.4
A
11.4
12.1
5.7
0.0
34.3
30.3
31.4
24.2
8.6
9.1
17.1
36.4
11.4
9.1
8.6
15.2
14.3
24.2
3.0
14.3
9.1
2.9
3.0
20.0
12.1
37.1
27.3
11.4
9.1
31.4
24.2
14.3
36.4
22.9
21.2
14.3
24.2
8.6
9.1
14.3
21.2
SA
5.7
21.2
0.0
0.0
17.1
24.2
17.1
15.2
8.6
6.1
5.7
9.1
5.7
6.1
2.9
6.1
11.4
9.1
9.1
2.9
3.0
2.9
0.0
2.9
3.0
8.6
24.2
2.9
3.0
5.7
15.2
0.0
15.2
31.4
33.3
5.7
21.2
11.4
0.0
2.9
18.2
(Taken from: Your nature of science profile: an activity for science teachers, Nott, M., & 
Wellington, J., School Science Review, 75 (270) 109-112, 1993)
RELATIVISM/POSITIVISM (RP)
Relativist
You deny that things are true or false solely based on an independent reality. The 'truth' of a 
theory will depend onthe norms and rationality of the social group considering it as well as 
the experimental techniques used to test it. Judgements as to the truth of scientific theories 
will vary from individual to individual and from one culture to another ie truth is relative 
not absolute. 
Positivist
You believe strongly that scientific knowledge is more 'valid' than other forms of 
knowledge. The laws and theoriesgenerated by experiments are our descriptions of patterns 
we see in a real, external objective world. To the positivist, science is the primary source of 
truth. Positivism recognizes empirical facts and observable phenomena as the raw material 
of science. The scientist's job is to establish the objective relationships between thelaws 
governing the facts and observables. Positivism rejects inquiry into underlying causes and 
ultimate origins.
INDUCTIVISM/DEDUCTIVISM (ID)
Inductivism
You believe that the scientist's job is the interrogation of Nature. By observing many 
particular instances, one is able to infer from the particular to the general and then 
determine the underlying laws and theories. According to inductivism, scientists generalize 
from a set of observations to a universal law 'inductively'. Scientificknowledge is built by 
induction from a secure set of observations. 
Deductivism
In our definition this means that you believe that scientists proceed by testing ideas 
produced by the logical consequences of current theories or of their bold imaginative ideas. 
According to deductivism (or hypotheticodeductivism) scientific reasoning consists of the 
forming of hypotheses which are not established by the empirical data but may be suggested
by them. Science thenproceeds by testing the observable consequences of these hypotheses, 
i.e., observations are directed or led byhypotheses -they are theory laden.
CONTEXTUALISM/DECONTEXTUALISM (CD)
Contextualism
You hold the view that the truth of scientific knowledge and processes is interdependent
with the culture in whichthe scientists live and in which it takes place.
Decontextua lism
You hold the view that scientific knowledge is independent of its cultural location and
sociological structure.
PROCESS/CONTENT (PC)
Process
You see science as a characteristic set of identifiable methods/processes. The learning of
these is the essential part ofscience education.
Content
You think that science is characterized by the facts and ideas it has and that the essential
part ofscience education isthe acquisition and mastery of this 'body of knowledge1 .
INSTRUMENTALISM/REALISM (IR)
Instrumentalism
You believe that scientific theories and ideas are fine if they work, that is they allow correct
predictions to be made. They are instruments which we can use but they say nothing about
an independent reality or their own truth.
Realism
You believe that scientific theories are statements about a world that exists in space and
time independent of thescientists' perceptions. Correct theories describe things which are
really there, independent of the scientists, eg atoms.
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Table 1-13 Items used in 'views of science' section with construct abbreviations
Group Item
CD Human emotion plays no part in the creation of scientific knowledge
CD Scientific knowledge is morally neutral - only the application of the knowledge is ethically 
determined
CD Scientific research is economically and politically determined
CD The way scientists work does not depend on morals and ethics
CD/RP Scientific theories have changed over time simply because experimental techniques have 
m proved
CD/RP Scientists decide between theories purely by looking carefully at the results of experiments
ID Scientific theories are as much a result of imagination and intuition as inference from 
experimental results
ID All scientific experiments and observations are determined by existing theories
ID Scientists have no idea of the outcome of an experiment before they do it
ID Mew scientific knowledge is entirely the result of many new experiments and observations
IR The object of scientific activity is to find out the truth
IR Scientific theories are valid if they work
IR/RP Scientific theories describe a real external world which is independent of human perception
IR/RP There are certain physical events in the universe which science can never explain
IR/RP There is no such thing as a true scientific theory
Scientific knowledge is different from other kinds of knowledge in that it is more objectiveRP
3ractical experience is not necessary for the acquisition of scientific knowledgePC
PC Science education should be more about the learning of scientific processes than the 
earning of scientific facts________________________________
PC Scientific method' is transferable from one scientific investigation to another
PC Science is special because of the methods and processes it uses
PC The most valuable part of a scientific education is what remains after the facts have been 
brgotten___________________________________________
Table 1-14 Rotated Component Matrix using all cases responding to fuller items
Q.15CD/RP
Q.13CD
Q.2ID
Q.9IR/RP
Q.16ID
Q.13RP
Q.18IR/RP
Q. 11 IR/RP
Q.19CD
Q.21PC
Q.1IR
Q.7IR
Q.20ID
Q.14PC
Q.17RP
Q.6PC
Q.5CD
Q.12PC
Q.8ID
Q.4PC
Q.3CD
Q.10CD
Component (factor)
1
.911
.622
.443
.470
.336
2
.880
-.549
-.507
-.356
.303
3
.366
.327
.899
-.327
.312
.367
4
.942
-.334
5
.728
.698
.569
.565
.483
6
.786
.671
-.639
.542
7
.389
.446
.811
.696
8
.471
-.316
.458
.740
.603
9
.434
-.824
.592
Extraction Method: Principal Component Analysis. 
Rotation converged in 10 iterations.
Rotation Method: Varimax with Kaiser Normalization.
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Table 1-15 Rotated Component Matrix sorted by theoretical constructs
Q.1IR
Q.7IR
Q.11IR
Q.9IR
Q.18IR
Q.2ID
Q.8ID
Q.16ID
Q.20ID
Q.3CD
Q.5CD
Q.10CD
Q.13CD
Q.15CD
Q.19CD
Q.4PC
Q.6PC
Q.12PC
Q.14PC
Q.21PC
Q.9RP
Q.11RP
Q.13RP
Q.15RP
Q.17RP
Q.18RP
Component
1
.470
.443
.336
.622
.911
.911
2
.880
-.549
.303
-.356
.880
-.507
3
-.327
.899
.327
.312
.366
.367
.899
4
.942
-.334
.942
5
.569
.565
.728
.698
.483
6
.786
.542
.671
-.639
7
.446
.811
.389
.696
8
.740
.471
.603
.458
-.316
9
-.824
.592
.434
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization. Rotation converged in 10 iterations.
Table 1-16 Rotated Component Matrix sorted by theoretical constructs 
(secondary PGCE cases only).
Q.1IR
Q.7IR
Q.11IR
Q.9IR
Q.18IR
Q.2ID
Q.8ID
Q.16ID
Q.20ID
Q.3CD
Q.5CD
Q.10CD
Q.13CD
Q.15CD
Q.19CD
Q.4PC
Q.6PC
Q.12PC
Q.14PC
Q.21PC
Q.9RP
Q.11RP
Q.13RP
Q.15RP
Q.17RP
Q.18RP
Component
1
.410
.894
-.681
-.385
-.315
.452
.344
.894
-.345
.407
2
.344
.905
.414
-.688
.905
.467
3
.328
.434
.693
.912
.387
.912
4
.881
.678
.493
.349
.397
.881
5
.457
.461
.378
.415
.497
.869
.338
6
.909
.576
.628
7
.629
.445
.871
8
.354
-.305
-.379
.904
9
.712
-.773
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization. Rotation converged in 13 iterations.
Table 2-1 The three largest local education authorities in 1995
Table 2-2 Primary school performances at Key Stage 2 in the three largest English 
local education authorities in 1995
Table 2-3 Secondary school performances at GCSE and A-level in the three largest 
English local education authorities in 1995
Table 2-4 Demographic information from the 1991 National Census: Essex and England
England
Essex
Ethnic minority 
groups
%
6.6
2.0
Unemployment
%
4.36
4.07
Free school 
meals
%
18.68
15.00
Lone parents
%
3.70
2.96
2.1.2 DETAILS OF THE SAMPLE OF ESSEX SCHOOLS SELECTED
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Table 2-5 The survey primary schools
School type
Number of schools in Essex
Number of schools contacted
Number of schools agreeing to survey
Surveyed schools % of all Essex schools
Surveyed schools % of schools contacted
LEA
390
177
65
16.7
36.7
GM
64
34
15
23.4
44.1
Church
137
42
15
11.0
35.7
Primary
336
139
50
14.9
36.0
Junior
118
72
30
25.4
41.7
Table 2-6 The survey secondary schools
School type
Number of schools in Essex
Number of schools contacted
Number of schools agreeing to survey
Surveyed schools % of all Essex schools
Surveyed schools % of schools contacted
LEA
34
19
11
32.4
57.9
GM
69
50
24
34.8
48.0
Comp
83
61
31
37.3
50.8
RCor 
segregated 
(comp)
8
2
1
12.5
50.0
Modern
4
3
1
25.0
33.3
Grammar
8
5
2
25.0
40.0
Table 2-7 Primary schools: survey numbers by area of Essex
Essex area
North west
North east
Mid
West
South west
South east
All areas
Schools in area
N
88
104
103
75
112
96
578
Schools contacted
N
36
26
33
27
46
43
211
Schools agreeing to participate
N
17
14
16
5
16
12
80
%
19.32
13.46
15.53
6.67
14.3
12.5
13.8
Table 2-8 Secondary schools: survey numbers by area of Essex
Essex area
North west
North east
Mid
West
South west
South east
All areas
Schools in area
N
12
17
19
11
21
23
103
Schools contacted
N
10
8
9
7
18
17
69
Schools agreeing to participate
N
5
6
8
3
6
7
35
%
41.67
35.29
42.11
27.27
28.6
30.43
34.0
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2.2.1 FACTOR ANALYSIS
Factor analysis is carried out in order to reduce a large set of variables to a smaller
set of variables, which appear to be related, in that they represent the same
underlying psychological dimension. In factor analysis the major assumption is that
thee mathematical factors represent latent variables (i.e. psychological
dimensions).
Three steps are involved:
  A correlation matrix is computed for all variable combinations
  Extraction of factors from this matrix
  Rotation of factors (axes) to maximise the relationships between the
variables and some of the factors.
Extraction of factors is done by examining the common variance between variables, 
as described in the Venn diagram in Figure 2-1 below for variables red, green and 
blue.
Figure 2-1: An illustration of common variance.
The overlap between any two variables, and between all three represents the 
common variance or factor. The first factor extracted accounts for the largest 
amount of common variance, and the second consists of the next largest amount of 
variance that is not related to or explained by the first one, and so on.
These overlap or factors could be considered geometrically, as points in 
space about an axis. When factors are rotated about this fixed axis some will 
overlap more strongly and others less so. Rotation is performed in order to achieve 
a configuration with the maximum number of variables loading on the minimum 
number of factors. The most commonly used method of rotation is known as 
'varimax'.
In this study, exploratory factor analysis was carried out as described by 
Kinnear and Gray (1997, Chapter 15).
The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and the 
Bartlett test of sphericity were checked for each analysis and are included in the 
statistics given; for a satisfactory analysis the KMO should be greater than 0.5 and 
The Bartlett test must be significant. Varimax rotation was used, and factor loadings 
below 0.3 were suppressed in tables of results.
Since deletion of variables from a factor model can affect the identification of 
that model (Lewis-Beck, 1994), such deletion was avoided, as far as possible, 
during factor analysis by initially removing invalid variables via external validation of 
items and unreliable items via examination of the proportion of missing responses 
per item.
2.2.2 REGRESSION ANALYSIS
Essentially, this involves a procedure similar to that involved in producing the 
equation y = ax + c by calculating the values of a and c to give the best straight 
line fit from the measured values of x and y. When more variables are involved the 
equation becomes more complex but the concept remains the same. Regression 
equations are generally represented as:
Y = a + Pixi +p2x2 +PsXs ...+ e
where y is the dependent variable and XL x2 , x3 etc are the independent variables. 
The intercept is a, the slope is p and e is described as the error term, which shows 
the proportion of the variance in y that is not explained by the variables measured. 
The fit procedure attempts to reduce the value of the error term to a minimum. 
For example, if children's enjoyment of science (enj) were related to the 
percentage of free school meals (meals) and teacher qualifications (qual) by the 
following equation:
enj = 2.3 - 0.0721 meals +0.2132qual
this would indicate that an increase of 1% in free school meals decreases (due to 
negative sign) the enjoyment of science by 0.0721, and every increase in level of 
qualifications increases enjoyment of science by 0.2132.
This technique allows the establishment of the relative importance of the 
different independent variables. For example, in the above equation 'meals', having 
a very low value of p is a much less important variable than 'qual 1 . However, unless 
all the variables are measured on the same scale the relative importance cannot be 
established and so standardized regression coefficients, standardized p values,
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are,often used in preference to these simple p values (Bryman & Cramer, 1992, p 
237-239).
The coefficient of multiple determination between a dependent variable and 
two or more independent variables, R-squared, is obtained from regression 
analysis in the same way as r-squared is obtained from simple correlation 
coefficients and represents a measure of how well the equation of best fit 
represents the relationship between the variables (Garrett, 1958, p 413-414). For 
example, if R2 between children's enjoyment of science (the dependent variable) 
and school size, free school meals and teacher qualifications were 0.32, that would 
mean that the effects of school size, free school meals and teacher qualifications 
explained 32% of the variation in children's enjoyment of science. R-squared is 
usually corrected to take into account the chance errors arising from the number of 
measurements taken and so the adjusted R-squared value gives a better measure 
of the amount of variation accounted for by all the variables (Garrett, 1958, p. 416).
In multiple regression the variables may all be entered together assuming no 
theoretical model or they may be entered in blocks based on a theoretical model. In 
the present analysis the data were entered in blocks according to the models 
presented in Chapter 3; the models for primary and secondary data analysis are 
reproduced overleaf (Figures 2-2 and 2-3).
Figure 2-2 The primary school model
REGRESSION BLOCKS
BLOCK 1
CHILD
BLOCK 2
SCHOOL
BLOCK 3
TEACHER
BLOCK 4
CLASSROOM
BLOCK 5
SCHOOL 
ATTITUDE
Dependent 
variable
ATTITUDE TO 
SCIENCE Y6
Gender
Ethnicity
Primary
school
environment
Primary
school
structural
variables
Biographical
ApproachesX 
to science \ 
teaching /
Views about 
science
Primary
classroom
activities
Attitude to
primary
school
Attitude to 
science Y6
Figure 2-3 The secondary school model
REGRESSION BLOCKS
BLOCK 1
CHILD
BLOCK 2
SCHOOL
BLOCK 3
TEACHER
BLOCK 4
CLASSROOM
BLOCK 5
SCHOOL 
ATTITUDE
Dependent 
variable
ATTITUDE TO 
SCIENCE Y7
Gender
Ethnicity
Secondary
school
environment
Secondary
school 
structural 
variables
Biographical
Approaches \ 
to science \ 
teaching /
Views about 
science
Secondary 
classroom 
activities
Attitude to 
secondary 
school
Attitude to 
science Y7
The variables in each block are analysed together, but separately from the 
variables in any other block. The blocks are analysed in the order specified by the
model.
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The SPSS software package allows four different methods of analysis of the data 
within a single block ('enter', 'forward', 'backwards' and 'stepwise'). In the current 
analysis the 'stepwise1 method was used. In stepwise analysis independent 
variables are entered in steps with the variable having the highest correlation with 
the dependent variable being entered first. The variable with the highest partial 
correlation, with the first variable partialled out, is entered next, and so on. Each 
variable entered must also meet the significance criteria of the program or it may be 
rejected again at a later step. Each variable included in the final regression 
equation is listed in the SPSS output with the change in R-squared associated with 
that variable. This R-squared change value indicates the amount of variation 
explained by each variable. The stepwise method has been criticized because it 
uses statistical criteria rather than theoretical ones (Bryman & Cramer, 1994, 
p245). The 'enter' method could be used instead, this enters every variable 
regardless of statistical criteria, however this could lead to over-estimates of the 
importance of variables and is not used in the current analysis. 
Dealing with residual outliers
A more reliable regression analysis is usually obtained by removing outliers. In the 
current analysis the outliers were removed but this had little effect on the values of 
R-squared and standardised (3 values. 
Dummy variables
Regression analysis cannot be used for categorical variables but is able to work 
with dichotomous variables; in order to overcome the problem of categorical 
variables, dummy variables are created which are dichotomous. The dummy 
variables created and used in the present analyses are shown in Table2-9 overleaf.
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Table 2-9 Dummy variables used in the rearession analyses
Variable
Ethnicity
Highest qualification
Highest science 
qualification
In-service training
Secondary teaching 
approach
Primary teaching 
approach
Scheme of 
work/textbook used 
in secondary 
science
Use of transfer 
information
Dummy variable
ESWI
ASIAN
QUALIFICATIONS 
GROUP
SCIENCE 
QUALIFICATIONS 
GROUP
INSET
INTEGRATED
BPC
CURRICULUM FOCUS
SUBJECT
TOPIC
OWN
SPOTLITE
SALTERS
STARTSCIENCE
TRANSFERN
Dummy variable = 0
Not ESWI
Not Asian
Not university level
Not university level
No science inset
Not integrated science
Not separate sciences
Not curriculum focus
Not subject based
Not topic based
Not own scheme of work
Spotlite not used
Salters not used
Starting science not used
Transfer information not 
useful
Dummy variable = 1
ESWI
Asian
University level
University level
Science inset
Integrated science
Separate sciences
Curriculum focus
Subject based
Topic based
Own scheme of work
Spotlite used
Salters used
Starting science used
Transfer information 
useful
Table 2-10 Variables used in regression analysis of year 6 data
Variable
ASIAN
ESWI
Gender
% free school meals
Number on roll
Number in year 6
% level 4 or above in 1996 end of key stage 2 tests
% children with special needs
CURRICULUM FOCUS
SUBJECT
TOPIC
INSET
QUALIFICATIONS GROUP
SCIENCE QUALIFICATIONS GROUP
Score on knowledge factor (f 1 )
Score on science and society factor (f2)
Score on child-centred factor (f3)
Score on motivation factor (f4)
Length of non-teaching employment
Length teaching employment
bontextualist-decontextualist score (CD)
Inductive-deductive score (ID)
Process-content score (PC)
Collaborative learning in year 6
Standardised learning in year 6
Teacher-directed learning in year 6
Student directed learning in year 6
Enjoyment of school in year 6
Enjoyment of schoolwork in year 6
Block
Child
Primary school
Primary teacher
Classroom activities
School attitudes
type
Dummy
Dummy
Dichotomous
Continuous
Continuous
Continuous
Continuous
Continuous
Dummy
Dummy
Dummy
Dummy
Dummy
Dummy
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
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Table 2-1 1 Variables used in regression analysis of year 7data
Variable
ASIAN
ESWI
Gender
% with five or more A-C grades
% with one or more A-G grades
Five or more A-G grades % in school
Authorised absences % half days missed
Number of half day sessions used for induction
% free school meals
% children with special needs
% children with statements
Number on roll
BPC
INTEGRATED
OWN
SALTERS
SPOTLITE
STARTSCIENCE
CASE
USE OF TRANSFER INFORMATION
Mixed or single-sex teaching
Results of Key stage 2 tests available
Results of Key stage 2 tests used
Selective school
Sixth form
Drimary teacher assessments available
Primary teacher assessments used
Timetabled time available for liaison
Type of school
Unauthorised absences % half days missed
Number on roll in year 7
INSET
QUALIFICATIONS GROUP
SCIENCE QUALIFICATIONS GROUP
Score on knowledge factor (f 1 )
Score on science and society factor (f2)
Score on child-centred factor (f3)
Score on motivation factor (f4)
Length of non-teaching employment
length teaching employment
Contextualist-decontextualist score (CD)
Inductive-deductive score (ID)
Process-content score (PC)
Collaborative learning in year 7
Standardised learning in year 7
Teacher-directed learning in year 7
Student directed learning in year 7
Enjoyment of school in year 7
Enjoyment of schoolwork in year 7
Block
Child
Secondary school
Secondary teacher
Classroom activities
School attitudes
fype
Dummy
Dummy
Dichotomous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Dummy
Dummy
Dummy
Dummy
Dummy
Dummy
Dichotomous
Dummy
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Dichotomous
Continuous
Continuous
Dummy
Dummy
Dummy
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
2.2.3 TREATMENT OF MISSING DATA 
Re-coding missing values
The number of children varies from sub-scale to sub-scale because not all children 
responded to all items. When SPSS is used, a sub-scale total is not calculated for a 
case if a missing value occurs; thus any child with only one missing value would be 
excluded from part of the analysis.
Some children didn't answer items because they did not fully understand the 
sentences or did not know how to respond, but there were also children who 
occasionally missed an item accidentally or who responded 'don't know' when in 
fact they meant 'not sure' 1 . Where children had clearly missed items accidentally or 
had used 'don't know' instead of 'not sure' they were included in the analysis by 
replacing their missing answers with a 'not sure' score (a score of 3 on the Likert 
scale). Cases were selected for re-coding as follows: if a child had ticked less than 
three 'don't know' boxes and had omitted only one item then the 'missing' item and 
the 'don't know' items were re-coded as 'not sure' (a value of 3, the mid-point of the 
scale). These criteria allowed a much larger proportion of children to be included in 
those with calculated sub-scores. While it is acknowledged that some children with 
reliable and valid responses would be have to be eliminated from an analysis, it is 
unlikely that any genuinely unreliable responses would have been included. A 
relatively small number of cases were changed in this way; the remainder were left 
with their missing values. Tables 2-12 and 2-13 show the relative number and 
proportion of values replaced for each item.
1 This was clearly revealed in interviews when children were asked how they would respond to items in the questionnaire. 
Children who had said they were not sure whether they would agree or disagree with a particular statement said they would 
tick the 'don't know' box in the questionnaire
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Table 2-12: Percentage of missing values for year 6 children (n= 3373)
Item No.
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
Don't know N
Initially
204
514
708
120
807
297
578
324
55
736
468
1041
151
207
109
642
191
253
362
717
239
444
321
Receded
177
427
597
104
588
258
489
286
48
622
380
743
125
182
99
577
164
207
310
626
192
380
269
Don't know %
Initially
5.8
14.6
20.1
3.4
22.9
8.4
16.4
9.2
1.6
20.9
13.3
29.6
4.3
5.9
3.1
18.3
5.4
7.2
10.3
20.4
6.8
12.6
9.1
Receded
0.1
12.7
17.7
3.1
17.4
7.6
14.5
8.5
1.4
18.4
11.3
22.0
3.7
5.4
2.9
17.1
4.9
6.1
9.2
18.6
5.7
11.3
8.0
Missing N
Initially
5
23
25
32
55
27
23
27
28
11
7
23
29
35
20
31
28
31
39
37
26
22
12
Recoded
5
23
25
29
54
27
22
27
28
11
7
22
29
34
0.6
29
26
30
36
36
23
21
12
Missing %
Initially
0.1
0.7
0.7
0.9
1.6
0.8
0.7
0.8
0.8
0.3
0.2
0.7
0.9
1.0
19
0.9
0.8
0.9
1.1
1.1
0.7
0.6
0.3
Recoded
0.1
0.7
0.7
0.9
1.6
0.8
0.7
0.8
0.8
0.3
0.2
0.7
0.9
1.0
0.6
0.9
0.8
0.9
1.1
1.1
0.7
0.6
0.3
Table 2-13: Percentage of missing values for year 7 children (n= 3199)
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If all cases with any missing values are excluded from analysis the number of 
cases is very severely reduced and it is likely that the small sample remaining will 
suffer from bias; hence listwise deletion of cases is not a satisfactory way forward. 
However, if pairwise deletion is used the matrix may be inconsistent unless it can 
be assumed that all missing values are missing in an entirely random way. A 
combination of listwise and pairwise deletion was chosen as the best compromise: 
cases were only included if they met the following conditions:
  School attitude scales: included if more than 6 out of 12 responses
  Science attitude scales: included if more than 14 out of 20 responses
  Teacher approaches & views scales: included if more than 10 out of 18
responses
Missing values, reliability and validity.
It is clear from an examination of the relative proportions of 'missing' and 'don't 
know' values for each item that children found some items particularly difficult to 
answer. The later interviews with children and teachers illuminated possible 
reasons for the difficulties with some items: these were items relating to 
calculations, computers and the values of science to society.
Items referring to calculations (15, 28 & 32) were included in the final 
questionnaire after interviews with teachers at the pilot stage indicated that the 
responses would be valid. Teachers were asked whether they thought that the 
children understood the items on calculations; all the primary school teachers 
involved at the pilot stage were quite positive that their children understood these 
items. However it is clear from the number of 'don't knows' and 'missing' answers 
that this was not the case. When children were interviewed, in the main study, they
were asked about this issue. A large proportion of children said that they didn't 
have any idea what calculations were. However, there was a similarly large 
proportion that said they did know what calculations were but when asked to 
explain there ideas they gave various interesting but incorrect explanations of 
calculations. It is probable that many children ticked the 'don't know1 box or omitted 
these items because they did not have a clear understanding of the concept of 
'calculations'. Responses to these items were unreliable and also not valid since 
children did not understand them in the way they were intended to be understood. 
The 'calculations' sub-scale was therefore not used in the analysis.
Items referring to use of computers (14, 19 & 22) were missing for, 
apparently, a quite different reason; a large number of children had annotated their 
questionnaires, writing sentences such as "I have ticked 'don't know' because we 
don't use computers" next to items 14, 19 & 22, concerning computers. When this 
information is combined with the fact that in Section Three of the questionnaire 
(classroom activities) children indicated that they rarely used computers it appears 
that lack of use was often the motivation for children to tick 'don't know' rather than 
express a view. Those who expressed a view about use of computers were found 
to be quite reliable and since there did not appear to be any misunderstanding of 
these items they are not invalidated, and this sub-scale was therefore included in 
analysis.
Items referring to the value of science to society (17, 24 & 33) are a less 
homogeneous group than either of the preceding ones. Interviews with the children 
demonstrated that there were significant misunderstandings concerning these 
items but that the causes of the misunderstandings were different for each item.
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Item 17 was answered 'don't know' by a large proportion of children because it 
was an issue about which they appeared to have little or no knowledge; also, some 
teachers in interview said that this was not an issue they would deal with. Item 24 
was probably not understood because of the use of the phrase 'scientific 
discoveries'; children interviewed remarked that they didn't know what this phrase 
meant. Finally, although only a small proportion of children failed to respond to item 
33, it was thought to be invalid because children could understand it in two 
conflicting ways: in the context of this item 'science' was regarded by some of those 
interviewed as meaning 'science lessons at school' and by others as meaning 
'science in society'. A further concern about these items is that as the children grow 
older and are exposed to the secondary school science they are likely to 
understand them differently. All in all this group of items produced an unreliable and 
invalid sub-scale that cannot be used in the analysis.
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APPENDIX 3 QUESTIONNAIRES AND INTERVIEW SCHEDULES

YOU AND YOUR SCHOOLWORK
A questionnaire for year 7 students
A study being carried out by 
the School of Education
the 
University
of 
Greenwich
Dear student
I am trying to find out how you feel about things you do at school, and how you feel about 
science. Your answers to this questionnaire will help me. Although I need your name so that 
: can follow your progress next year, your answers will be kept private and no-one will be 
dentified individually. Thank you for your time and help in answering my questions.
Pat Bricheno (the University of Greenwich)
AH your answers will be treated as CONFIDENTIAL
Name.
Male Female
List your three favourite school subjects in order
a).
b).
SECTION 1: HOW DO YOU FEEL ABOUT SCHOOL?
In this section I am trying to find out how you feel about school and school work. Read through each 
sentence and then see if you agree or not with what has been said. When you have decided, circle the 
number in the column closest to what you feel.
Example for practice
Look at the sentences below.
Read each one and then see if you agree or not with what has been said. When you have
decided, circle the number in the column closest to what vou feel.
Strongly 
agree
Agree Disagree Disagree 
strongly
I like ice cream
I like cleaning shoes
'lease work through quickly, circling one number on each line. Don't worry about the fact that some 
>f the sentences are similar.
find school challenging
'chool is not very enjoyable
enjoy everything about school
essons are boring most of the time
here are lots of school subjects
Strongly 
agree
1
1
1
1
I
Agree
2
2
2
2
2
Disagree
3
3
3
3
3
Strongly 
disagree
4
4
4
4
4
do not enjoy
am very happy when I am 
' school
generally don't like schoolwork 
 hool is interesting and fun 
'hool is completely boring
1
1
ilwavs work as hard as I can at school 1
behave badlv at school
3
3
3
3
3
4
4
4
4
4
SECTION 2: YOU AND YOUR SCIENCE LESSONS
In this section I am trying to find out how you feel about science and science lessons. Work through 
quickly, circling one number on each line. Don't worry that many of the sentences are similar.
Money spent on science is worthwhile
I like science
Science lessons are a waste of time
Science is an enjoyable school subject
Science is fun when we use computers
The science taught at school is interesting
I get so interested in science lessons that 
I don 't want to stop
Science is our worst enemy
Doing experiments is not as good as 
finding out information from teachers
Science is a difficult subject
I dislike science lessons
I get bored watching science 
programmes on TV at home
The government should spend more 
money on scientific research
Science is fun when we use computers
Science is difficult when it involves
using apparatus
Science has ruined our environment
I would rather do exDeriments than
Strongly 
agree
1
1
1
I
I
I
I
1
1
I
I
1
1
1
I
1
1
Agree
2
->
+*
2
2
2
*)
±m
~)
**
Disagree
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
Strongly 
disagree
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
read about them
Science is difficult when it involves I 
writing about experiments
Science is one of the most 
interesting school subjects
1 4
Strongly Agree 
agree
Disagree Strongly 
disagree
There are too many facts to 
learn in science
Using a computer makes science 
so interesting I don't want to stop
Science inventions improve our 
standard of living
Science is difficult when it 
involves calculations
Science will help make the world a 
better place in the future
When I use a computer in science 
I understand things better
Scientific discoveries do more 
harm than good
3
4
SECTION 3: WHAT HAPPENS IN YOUR SCIENCE LESSONS
As before, work though quickly, circling one number on each line.
We use library books for learning science
We choose the topics we want to study 
in science
We often use computers in science
The teacher uses our ideas and
Strongly 
agree
1
1
1
1
Agree
2
2
2
2
Disagree
3
3
3
3
Strongly 
disagree
4
4
4
4
suggestions when planning science 
lessons
We use a text book for our science lesson 1
We watch the teacher do experiment 1 
iuring our science lessons
during the science lessons we copy 1 
he teacher's notes from the board 
nto our own books
3
3
4
4
SECTION 4: SCIENCE ACTIVITIES
The pictures below, and on the following pages, show activities that could happen in lessons. Look at 
the pictures carefully. Decide if you think these activities could be part of a science lesson and 
decide how you feel about each activity. When you have decided, circle the face and the words that 
are closest to what you think and feel about the activities.
(a)
Could be science Not science
Easy OK Difficult
science 
easy 
(c)
^^-^
Could be science Not science
Easv OK Difficult
Could be science
Easy OK
Not science
Difficult
Could be science Not science
Easy OK Difficult
Could be science Not science
Easy OK Difficult
Could be science Not science
Easy OK Difficult
Could be science Not science
Easy OK Difficult
Could be science
Easy OK
Not science
Difficult
L
x._s
Could be science Not science
Easy OK Difficult
Could be science Not science
Easy Difficult
Could be science Not science
Easv OK Difficult
Could be science Not science
Easy OK Difficult
Could be science
Easy OK
Not science
Difficult

YOU AND YOUR SCHOOLWORK 
A questionnaire for year 6 students
A study being carried out by 
the School of Education
the 
University
of 
Greenwich
AH your answers will be treated as CONFIDENTIAL
YOU AND YOUR SCHOOLWORK 
A questionnaire for year 7 students
A study being carried out by 
the School of Education
the 
University
of 
Greenwich
All your answers will be treated as CONFIDENTIAL
mm 
m
m 
9
Wi
Wi
m
Strongly Agree Disagree 
agree
I like ice cream 123 
I like cleaning shoes 123
Disagree 
strongly
4 
4
true 


77
78
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Agree Partially Disagree Cannot 
agree answer
4
4
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Please tick, underline or delete where appropriate 
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YOUR VIEWS ABOUT SCIENCE
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Look at the sentences below.
(I like ice cream a lot so I have ticked "Strongly agree")
(I don't like cleaning shoes much but I don't strongly disagree, so I have 
ticked "Disagree")
(Sometimes I like rainy weather and sometimes I don't, so I hare ticked 
"Undecided")
don't know about this one so I hare ticked "Don't know")
ABOUT SCHOOL

~~\ 


of 
Look at the sentences below.
(I like ice cream a lot so I have ticked "Strongly agree")
(I don't like cleaning shoes much but I don't strongly disagree, so I have 
ticked "Disagree")
(Sometimes I like rainy weather and sometimes I don't, so I have ticked 
"Undecided")
(I don't know about this one so I have ticked "Don't know")
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Look at the sentences below.
(I like ice cream a lot so I have ticked "Strongly agree")
(I don't like cleaning shoes much but I don't strongly disagree, so I have 
ticked "Disagree")
(Sometimes I like rainy weather and sometimes I don't, so I have ticked 
"Undecided")
(I don't know about this one so 1 have ticked "Don't know")
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